Down-regulation of lipids transporter ABCA1 increases the cytotoxicity of nitidine.
Nitidine (NTD) cytotoxicity is highly specific for A549 human lung adenocarcinoma cells. We hypothesized that this cytotoxicity involved the accumulation of NTD in intracellular organelles. However, there have been no reports of NTD transporting factors. In this study, we screened for an NTD transporter and evaluated its association with NTD cytotoxicity. Gene expression analyses were done for A549 and human fetal lung normal diploid fibroblast (WI-38) cells. We screened for ABC transporter, multi-drug resistance-associated genes. Gene expressions of ATP-binding cassette transporter A1 (ABCA1) were confirmed in 8 cell lines by quantitative PCR. The involvement of ABCA1 in NTD cytotoxicity was evaluated using siRNA-mediated ABCA1 gene silencing. Gene expression analysis indicated that A549 cells expressed higher levels of ABCC1, ABCC2, ABCC3, and ABCG2 and a lower level of ABCA1 compared to WI-38 cells. NTD resistant cell lines uniformly showed higher ABCA1 expression levels. Gene silencing experiments showed that the down-regulation of ABCA1 resulted in increased sensitivity to NTD. These results indicated that NTD efflux is controlled by ABCA1 activity, suggesting that ABCA1 transports molecules other than lipids. Thus, there is a possibility that ABCA1 acts as a drug resistance transporter involved in the cytotoxicity of NTD derivatives. This also suggested that the expression level of the ABCA1 gene may be an indicator for the efficiency of NTD treatment.